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REMARKS 

Claims 1, 3 and 6-28 are pending after entry of the amendments set~forth herein/claims 
1, 3, 6, 19, 22 and 25 are under consideration. 

Claims 1-3, 6, 19, 22 and 25 have been amended. 

Please replace the claims with the clean version provided above. 

Attached hereto is a marked-up version of the changes made to the claims by the 
current amendment. The attached is captioned "VERSION WITH MARKINGS TO SHOW 
CHANGES MADE." 

Applicants respectfully request reconsideration of the application in view of the 
amendments and remarks made herein. 
No new matter has been added. 

35 USC §112 FIRST PARAGRAPH 

Claims 1, 3, 6 19, 22 and 25 have been rejected under 35 USC §112 first paragraph. 
Applicants respectfully submit that the presently claimed invention is enabled by the 
specification. 

The Office Action alleges that the identity of the compound to be screened is 
unpredictable and therefore the specification lacks reasonable enablement for a method of 
identifying a compound that negatively regulates the interactions described in the specification. 

The rejection appears to be based on a misunderstanding of the nature of the claimed 
screening method. Advances in cellular biology in recent years have provided a wealth of 
information on protein-protein interactions that are involved in a range of cellular processes and 
are potential targets for therapeutic intervention. Indeed, the present assignees, (KuDOS 
Pharmaceuticals Ltd) specialize in the development of targets in the field of DNA repair. 

Protein-protein interactions of the type identified in the present specification are 
therefore the subject of considerable academic research and commercial interest. The interest 
arises because the interaction provides a new and useful tool for the development of therapeutic 
compounds for the treatment of diseases in which DNA repair systems are an underlying 
problem. 

The present claims thus set out a screening method which those of skill in the art can 
use in the discovery or identification of compounds that are useful for control of DNA repair. It is 
not a point of novelty for the present invention as to the particular compound used in the assay. 
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Screening methods of the kind recited are in themselves known in the art. The present 
invention provides a novel screening method by virtue of the presence of the XRCC4, DNA 
ligase IV and DNA-PKcs/Ku polypeptides, whose interaction was unknown prior to the present 
invention. The specification does suggest a number of potential inhibitors that couid be tried, 
based upon, for example, fragments of these proteins. However this list is clearly not exclusive 
and those of skill in the art are free to use any compound of their choice in such a screening 
method. 

Commercial available libraries of compounds are widely available in the art and are sold 
for use in screening assays of the present type. By way of example, extracts of the websites of 
some of the many companies that specialize in the provision of chemical libraries are attached, 
as follows: 

Key Organics Ltd, (Cornwall, UK). The company advertises a novel organic chemistry 
for biological screening. The company states that it has been active since 1986. 

ChemDiv, Inc (Moscow, Russia; San Diego, USA). Advertises a broad source of novel 
relevant molecules for, e.g., high throughput screening. The small molecule collection includes 
small molecule compounds and pure natural compounds as well as plant and fungal extracts. 

Evotec OAI (Oxford, UK). The company advertises a drug discovery library totalling 
more than 125,000 compounds. 

Tripos, Inc. (St. Louis, USA). Advertises a library of 80,000 compounds for screening for 
biological activity for use in the pharmaceutical, biotechnological and life science industries. 

ChemStar (Moscow, Russia). Offers organic compounds for High Throughput Screening 
in the pharmaceutical and biotechnology industry. 

The purpose of screening methods of the type claimed is to provide the skilled person 
with a means to examine large numbers of compounds (for example, using a commercial library 
as described above) so as to be able to discover new and useful products that allow new 
treatments of disease to be developed. It is a characteristic feature of such screening methods 
that a large number of different compounds will need to be screened in order to identify a few 
compounds with the desired activity. 

Given that a large number of test compounds will be screened by methods of the type 
described in the specification, rejection of claims to screening methods for the sole reason that 
the term 'compound' does not satisfy the requirements of 35 USC§112 first paragraph would 
render any screening method unpatentable and would represent a de facto bar on the 
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patentability of screening methods, which may have great commercial value. It is respectfully 
submitted that there is no such bar in US law. 

A simple search for issued US patents with claims containing the terms 'screening' and 
'compound' identified 691 issued patents in the last 5 years (copy of search enclosed). This is 
further evidence that, contrary to the Examiner's assertion, the broadly defined term 
'compound', in the context of a screening method, meets the requirements of 35 USC§112 first 
paragraph. 

It is further noted that in the Trilateral Project B3b Report on Comparative study on 
biotechnology patent practices (Theme 'Comparative study on 'reach-through claims' (Nov 5-9 
2001)), no rejections were raised by the USPTO (or any of the other offices) to the use of the 
term 'candidate compound' in claims to screening methods (claim 2 of cases 1, 2, 3, and 4). 

The Examiner has analyzed the requirements of 35 USC §112 first paragraph by 
weighing up the factors set out in in re Wands. However, in misunderstanding the nature of the 
invention, these factors have been misapplied to arrive at an erroneous conclusion. In fact, for 
the reasons set out below, a consideration of these factors shows that the disclosure of the 
specification satisfies the requirements of 35 USC §112 enablement requirement and no undue 
experimentation is required to practice the invention. 

a) The nature of invention/scope of claims 

The Examiner suggests that, because the genus of 'compounds' is broad, it is 
unpredictable. This is not the case. Whilst a broad genus of compounds can be screened 
using the present methods, no element of unpredictability is introduced into the claimed 
screening methods by the breadth of this genus. The screening method either shows that the 
compound is active or it shows that the compound is inactive. These are the only two outcomes 
and all members of the genus of 'compounds' will be found to be either inactive or active by the 
present methods. This is totally predictable. A skilled person can select any member of the 
genus of 'compounds' in the certainty that the screening method will identify the compound as 
either active or inactive. 

The Examiner's comments on the 'unpredictability of the outcome of the screening 
method 1 are therefore incorrect. The outcome of the screening method is entirely predictable 
and shows either activity or inactivity for any given compound. 

In order to be screened by the present methods, the compound is not required to 
possess any particular properties, attributes or features: a compound of any structure may be 
subjected to a screening method of the invention. As no function or activity is required of the 
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compound in order to produce one or other of the two possible outcomes (i.e. active or inactive), 
there is no requirement for any degree of prediction of properties or structur before the method 
is performed and no 'pre-selection' is required. This is, of course, the whole point of a screening 
method. If a skilled person could predict in advance which compounds would be identified as 
active using the screening method, there would be no point in actually performing the method. 

The skilled person can therefore work the invention on any member of the genus of 
'compounds' without any undue experimentation - the artisan simply needs to pick a compound 
and perform the assay. The Examiner suggests that the skilled person would face problems in 
synthesizing or producing compounds that are suitable for screening by the present methods. 
However, knowledge of chemical synthesis or modification is irrelevant to present invention. A 
skilled person simply takes a compound and ascertains, using a method of the invention, 
whether the compound is active or inactive. There is no need to design, synthesize or modify a 
compound to generate any particular activity or function - a method performed in accordance 
with the invention may equally identify a compound as inactive. As discussed above, screening 
methods represent an alternative approach to rational drug design methods. Compounds are 
screened without any prior analysis, prediction or design and the small proportion identified as 
'hits' (i.e. showing some activity) are then subjected to further optimization and development. 

The predictability and complexity of the present screening methods are not affected by 
the interaction of the XRCC4-DNA ligase IV complex with DNA PKcs/Ku. A compound that is 
found to inhibit any one of the DNA repair protein interactions described in the specification is 
likely to have a consequent effect on the mechanism of DNA repair and is therefore useful in the 
development of therapeutics. It is irrelevant to the skilled person performing the assay whether 
the particular interaction that is targeted by the compound is a bimolecular, ternary or 
quaternary interaction event. The benefit of the invention i.e. the identification of a useful lead 
compound for the development of therapeutics can be achieved without any further 
investigation. 

In summary, the broad genus encompassed by 'compound' does not automatically mean 
that the term is unpredictable or unenabled. In the context of a screening method, the broad 
definition is entirely appropriate and any limitation to a particular compound or class would be 
wholly arbitrary. The nature of the invention is therefore such that the scope of the term 
'compound' is entirely appropriate. 
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b) Predictability of the art 

Contrary to the Examiners assertion, the use of the term 'compound' does not r nder the 
screening method unpredictable. Any compound may be screened by a method of the invention 
and identified as being either active or inactive. This is wholly predictable and every member of 
the genus 'compound' will fall into one of these two categories. The use of a broadly defined 
term is therefore accurate and appropriate. 

As described above, no pre-screen prediction of activity is required and indeed, the 
whole point of a screening method is to obviate the need for such prediction. 

Given that the screening of large numbers of bio- and/or organic molecules is routine in 
the art (as evidenced by the commercial library information filed herewith), it is not clear what 
additional factual indicia might be used to further support the applicant's position. Furthermore, 
given the routine nature of such screening, it is respectfully submitted that the onus is on the 
Examiner to provide factual indicia of the unpredictability of such a method, should the present 
rejection be maintained. 

c) State of the prior art 

The Examiner suggests that, because large numbers of variant compounds might be 
screened by the present methods, the methods themselves would be numerous and variant. 
This is not the case. A variety of well-established assay formats are available in the art and 
each of these formats is suitable for screening large numbers of 'variant' compounds. The 
skilled person would have no difficulty in screening a 'large and variant' number of compounds 
using a single screening method. 

Many examples of the use of a single screening method to screen a large number of 
compounds are found in the art. An example of a review of such methods is Lawrence JR, et al 
High Throughput Screening. New York: JRL Press, 1995. Examples of papers which describe 
methods for screening large numbers of compounds include Umezawa Y. 'Assay and screening 
methods for bioactive substances based on cellular signaling pathways' J Biotechnol 2002 
Feb;82(4):357-70, Boute N et al 'The use of resonance energy transfer in high-throughput 
screening: BRET versus FRET Trends Pharmacol Sci 2002 Aug;23(8):351-4, Gonzalez JE ( 
Neguiescu PA. 'Intracellular detection assays for high throughput screening' Curr Opin 
Biotechnol 1998 Dec;9(6):624-31 , Kay BK, Paul Jl 'High-throughput screening strategies to 
identify inhibitors of protein-protein interactions' Mol Divers 1996 Feb; 1(2): 139-40. The 
applicant would be happy to provide copies of any or all of these references should the 
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Examiner require it. Further evidence that a single assay format may be used to screen a large 
number of test compounds is found in paragraph 7 of the Jackson declaration (of record). 

The Examiner further suggests that using the two-hybrid assay format to perform 
screening methods of the invention would require undue experimentation. However, two-hybrid 
assays are standard in the art and have been successfully employed with many different 
proteins (see for example, Cagney G et al 'High-throughput screening for protein-protein 
interactions using two-hybrid assay Methods Enzymol 2000;328:3-14, Gietz RD & Woods RA 
'Screening for protein-protein interactions in the yeast two-hybrid system' Methods Mol Biol 
2002;185:471-86). There is simply no basis for the assertion that it would be problematic to 
employ the two-hybrid assay for the present screening methods. Indeed the evidence of the art 
is that this format is particularly suitable for the present methods. Grawunder et al (1997) 
Nature 388 492-495 (of record) describes experiments in which the interaction of XRCC4 and 
DNA ligase IV is investigated using a two-hybrid assay. Producing the appropriate fusion 
proteins and expressing them in yeast was apparently straightforward and no particular 
problems, such as protein degradation, were encountered. 

As is well known in the art, the yeast two-hybrid screen format may equally be applied to 
interactions involving three components. For example, if protein A interacts with protein B, and 
protein B interacts with protein C, protein A may be linked to a DNA binding domain and protein 
C may be linked to a transcriptional activation domain. Transcriptional activation will only ensue 
when proteins A, B and C are present, as protein B forms a bridge between proteins A and C. 
In this screen format, inhibition of either of the two protein interactions (i.e. A/B or B/C) will result 
in loss of two-hybrid interaction, and thereby inactivation of whatever reporter system is being 
used. 

In the light of McElhinny et al Mol Cell Biol (2000) 20 2996-3003 (which is not prior art to 
the present application), the Examiner further suggests that dsDNA is an essential component 
of screening methods for therapeutically active compounds. 

Whilst DNA has an enhancing effect on these interactions, XRCC4, DNA ligase IV and 
DNA-PKcs/Ku interact with each other inherently in the absence of DNA. This is shown in the 
present specification on page 68 line 25 to page 70 line 3 and in McElhinny et al in Figure 3b 
lanes 3 and 5. In order to identify modulators of the interactions between these proteins, a 
screening method does not require the presence of DNA, although of course, this is not 
excluded. Although the strength of the interactions may be enhanced in the presence of DNA, 
the interactions between the protein components themselves are not fundamentally changed in 
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the presence of DNA and their disruption by test compounds can be determined equally in the 
presence or absence of DNA. DNA is not required in order to model th XRCC4/DNA ligase 
IV/DNA-PKcs/Ku interactions in a physiologically relevant manner. 

The interactions between XRCC4, DNA ligase IV and DNA-PKcs/Ku are shown to be an 
important part of the mechanism of DNA repair and disruption of these interactions by 
modulating compounds will have a consequent effect on DNA repair activity within cells. 

Thus, compounds identified by screening methods in the absence of DNA are highly 
applicable to the treatment of DNA repair related disease states. 

The specification therefore provides a complete teaching of the present invention and no 
additional information or skills are required by the skilled artisan in order to practice the present 
methods. 

d) Quantity of experimentation necessary 

Screening methods for compounds that modulate protein/protein interactions are well 
known in the art and a variety of commonly used formats are available (see para 7 of the 
Jackson declaration, Jan 2002; of record). 

No prediction need be made about the compounds to be screened and the outcome of 
the assay is predictable. The art is full of examples of screening methods based on 
protein/protein interactions - these are predictable and well understood and it is a matter of 
routine for a skilled person to plug two proteins into a screening method format, once they have 
been shown to interact. The specification itself discusses various known screening formats on 
page 28 line 24 to page 32 line 4. 

The Examiner asserts that a skilled person is required to carry out a large body of pre- 
search for a group of compounds that are obtainable or producible. This is not the case. No pre- 
selection or prediction of test compounds is required - any compound may be used in a 
method. The compound must clearly be obtainable/producible by a skilled person or else the 
skilled person could not use it in the method, but this does not introduce undue experimentation 
- the skilled person simply uses that which is obtainable without further experimentation or does 
not use non-obtainable compounds, again without further experimentation. There is no 
requirement for disclosure of a synthetic route to every conceivable compound in order to claim 
the use of a compound in an assay. 

The level of experimentation required to work th invention is therefore routine and 
predictable. 
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e) Relative skill of those in the art. 

The Examiner suggests that the level of skill is high and requires a large team of 
experienced workers because the predictability of results is highly variable. 

However, screening methods for modulators of protein/protein interactions are well 
known in the art. It is a matter of routine to 'plug' known proteins into any one of a number of 
test formats to undertake such a screen, once it is established that the proteins interact. This is 
within the realm of a single technician and does not require a large and expert team. 

As explained above, the results of the screening method on a member of the genus 
compound are highly predictable - the method will either indicate activity or inactivity. There is 
no requirement for activity prediction, synthesis or mutagenesis in order to perform the method. 
The level of skill and experimentation required to work the invention in the light of the disclosure 
of the specification is therefore minimal. 

The Examiner notes that Grawunder et al (1997) Nature 388 492-495 (of record: not 
prior art to the present application), indicates that the activity of DNA ligase IV is increased 
when it is co-expressed with XRCC4. However, this does not affect the ability of the skilled 
person to perform screening methods. The skilled artisan is familiar with basic scientific 
methodology and is able to design and set up control experiments. It is standard scientific 
practice for the conditions employed in control experiments (i.e. in the absence of test 
compound) to the same as those in the actual experiments (i.e. in the presence of test 
compound) in order for meaningful results to be obtained. The mere fact that ligase activity may 
vary, depending on conditions, makes no difference at all to the present methods, as long as 
these conditions are kept the same in both test and control experiments. 

The Examiner indicates that 'selection of compounds out of such a compound library 
would not be predictable which in turn renders the method outcome for identifying inhibitory 
candidate compounds unpredictable'. However, as stated above, any (or indeed every) 
compound in a compound library may be screened using methods of the invention without any 
'selection* or 'prediction' step. The results of the method are entirely predictable: a given 
compound either has or does not have inhibitory activity. The experimentation level required is 
therefore entirely routine. 

The Examiner further indicates that the application does not provide teaching or 
guidance as to how to sel ct and make variants or mutant compounds. However, although 
methods of making peptide mutants and variants are well known in the art, this is irrelevant to 
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consideration of the invention. The artisan does not need to select particular subject compounds 
from different compound classes. Instead, the artisan simply screens all available compounds. 
Each compound screened is found to be either active or inactive using a method of the 
invention. Selecting or making variant or mutant compounds has no bearing on this screening, 
in the same way that constructing and wiring up an oven has no bearing on a method of baking 
a cake. 

In summary, an analysis of the factors set out in in re Wands indicates that the present 
claims are fully described by the present specification and meet the requirements of 35USC1 12 
first paragraph. Reconsideration of the rejection is respectfully requested. 

Claims 1 and 6 have been rejected under 35 USC §112 second paragraph. 

Claim 1 has been amended to emphasize that the term 'binding' refers to the 'binding of 
XRCC4 and said one or more components'. 

Claim 6 has been amended to emphasize that DNA-PKcs alone is able to phosphorylate 
XRCC4. 

The wording of claims 1 and 6 meets the requirements of 35. USC 112 second 
paragraph. Withdrawal of the Examiner's rejection is respectfully requested. 

Conclusion 

Applicant submits that all of the claims are in condition for allowance, which action is 
requested. If the Examiner finds that a telephone conference would expedite the prosecution of 
this application, please telephone the undersigned at the number provided. 
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The Commissioner is hereby authorized to charge any underpayment of fees associated 
with this communication, including any necessary fees for extensions of time, or credit any 
overpayment to Deposit Account No. 50-0815, order number MEWE-005. 



BOZICEVIC, FIELD & FRANCIS LLP 
200 Middlefield Road, Suite 200 
Menlo Park, CA 94025 
Telephone: (650) 327-3400 
Facsimile: (650) 327-3231 



Respectfully submitted, 
BOZICEVIC, FIELD & FRANCIS LLP 



Date: January 30. 2002 




Pamela J. Sherwood 
Registration No. 36,677 
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Version with markings to Show Changes Made 

1 . (amended) A screening method for identifying a compound [X] which inhibits the 
binding between XRCC4 (XR-1 Cell Complementing 4) and DNA ligase IV, or XRCC4 and DNA- 
PKcs/Ku (DNA-dependent Protein Kinase catalytic subunit/Ku) , or XRCC4, DNA ligase IV and 
DNA-PKcs/Ku, the method comprising the steps of: 

(i) contacting XRCC4 with a test compound [X] and one or more components selected 
from the group consisting of DNA ligase IV and DNA-PKcs/Ku; 

under conditions wherein, in the absence of said test compound [X] being a compound which 
inhibits [an inhibitor of] binding of XRCC4 to said one or more compounds , said XRCC4 binds to 
said one or more components [selected from the group consisting of DNA ligase IV and DNA- 
PKcs/Ku]; and 

(ii) determining binding between said XRCC4 and said one or more components 
[selected from the group consisting of DNA ligase IV and DNA-PKcs/Ku]; 

wherein reduction or abolition in binding between said XRCC4 and said one or more 
components [selected from the group consisting of DNA ligase IV and DNA-PKcs/Ku being] is 
indicative that said test compound is a compound [X] which inhibits binding between XRCC4 
and DNA ligase IV, or XRCC4 and DNA-PKcs/Ku or XRCC4, DNA ligase IV and DNA-PKcs/Ku. 

3. (amended) A screening method for identifying a compound [X] which inhibits DNA 
ligase IV activity, the method including the steps of: 

(i) [bringing into contact] contacting DNA ligase IV, XRCC4 and a test compound [X]; 

and 

(ii) determining DNA ligase activity in the presence and the absence of test compound 

X, 

wherein a decrease in the activity in the presence relative to the absence of test 
compound [X being] is indicative that said test compound [X] is a compound which inhibits the 
activity of DNA ligase IV. 

6. (amended) A screening method comprising 

(i) contacting a test compound [X], DNA-PKcs[/Ku] and XRCC4; and 

(ii) determining phosphorylation of said XRCC4 in the presence and the absence of 
the test compound [X]; 
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wherein a decrease in phosphorylation in the presence relative to the absence of the test 
compound [X being] is indicative that said test compound [X] inhibits the phosphorylation of 
XRCC4 by DNA-PKcsf/Ku]. 

19. (amended) A method comprising obtaining a compound [X] which inhibits the 
binding between XRCC4 and DNA Ngase IV, orXRCC4 and DNA-PKcs/Ku, orXRCC4 and DNA 
ligase IV and DNA-PKcs/Ku, employing a method according to claim 1; and, formulating said 
compound [X] into a composition which comprises a pharmaceutical^ acceptable excipient. 

22. (amended) A method comprising obtaining a compound [X] which inhibits DNA 
ligase IV activity employing a method according to claim 3 and formulating said compound [X] 
into a composition which comprises a pharmaceuticaily acceptable excipient. 

25. (amended) A method comprising obtaining a compound [X] which inhibits DNA- 
PKcs/Ku phosphorylation of XRCC4 employing a method according to claim 6 and formulating 
said compound [X] into a composition which comprises a pharmaceuticaily acceptable excipient. 
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